In 1902, the biologist McClung' described an 'accessory chromosome' in half the spermatozoa of certain insects and suggested that this chromosome influenced the sex of the developing larva. His observations led to similar discoveries in other species, and eventually to the well established dictum that, among mammals, the Y chromosome is responsible for testicular differentiation of the primordial gonad, and that in the absence of the Y, the gonad becomes an ovary. 2 3 Evidence for a testis-determining locus on the Y chromosome comes from the serological detection of H-Y antigen, a cell surface component determined by phylogenetically conserved genes normally situated in the pericentric region of the human Y. 4 Not only is H-Y antigen found in the heterogametic sex (XY) of all vertebrate species examined so far,5 but its presence is associated with differentiation of the mammalian testis or ovotestis regardless of apparent karyotype (reviewed in Wachtel and Received for publication 5 13 (reviewed in Wachtel and Ohno5a). Here we report the investigation of two related H-Y negative 46,XY females both with duplication of a portion of the X short arm, thereby providing further evidence for the existence of regulatory elements of the X and further elucidation of the effects of disomy of the X short arm.14 Case report A 3-year-old girl (fig 1, III. 2) was referred for investigation of congenital abnormalities associated with profound mental retardation. The second of four children, she was born at term when her mother was 23 and her father 25 83 cm, and weight 10 kg (all well below the 3rd centile). The skin was transparent, the face and skull were asymmetrical, the forehead was prominent and bossed, and the occiput was small and flattened ( fig 2) . There was mild hypertelorism, the eyes were deep set and slanted downwards, and she had a bilateral convergent squint. The nose was short with a depressed nasal bridge, the lips were narrow, and the mouth 'carp-shaped'. There was a cleft of the hard and soft palates, the teeth were malaligned, and the dentition was abnormal. The Amniotic, fetal blood, and skin metaphas!s showed the same karyotypic abnormality as in the proband (fig 6b ii) .
The abnormal X was inherited from the proband's mother and maternal grandmother. They and the proband's younger sister were 46,Xdup(X) (p21-*pter). There was no evidence to suggest an autosomal origin for the extra bands on Xp (fig 7) . Uniformly large X chromatin bodies in buccal epithelial nuclei (fig 8a) , late labelling of the anomalous metacentric C chromosome after tritiated thymidine incorporation during late synthesis (fig  8b) , and dull acridine orange fluorescence of the abnormal X chromosome after 5-BrdU incorporation during late synthesis (fig 8c) , indicated nonrandom inactivation of the abnormal X chromosome in the proband's grandmother, mother, and sister.
Giemsa and quinacrine banded metaphases of the proband's father, paternal uncle, and paternal grandparents showed a normal karyotype. The size and banding characteristics of the Y chromosome were the same in the proband and the male paternal family members. There was no morphologically detectable evidence of any structural abnormality of the Y chromosome (fig 6b iii) .
VIDEODENSITOMETRIC STUDIES (FIG 9)
Four abnormal X chromosomes ranged in length from 7e67 u to 9 47 ,u and the centromere index from 50 7 to 51 ' 7. The mean and SD for the length of normal X chromosomes of similar contraction is 5 9 ± 0 6 V. and for the centromere index is 62-3 ± 2.97.28 Thus, the abnormal X chromosome was somewhat longer and more metacentric than . Data from our direct PA-SRBC assays are summarised in table 1. In three tests, 10 x 106 blood leucocytes from normal XY males produced more rosettes than the same number of blood leucocytes from normal XX females or from the XY female proband (p =0 05), and in a similar series of six tests, 1 x 106 fibroblasts from normal XY males produced more rosettes than the same number of fibroblasts from the XY female proband (p=0 008). In a series of four indirect tests (shown in table 2), significantly fewer (sperm) rosettes were formed using serum absorbed with 1 x 106 fibroblasts from normal XY males than were formed using unabsorbed H-Y antiserum or H-Y antiserum absorbed with 1 x 106 fibroblasts from normal XX females (p=0 014). In contrast, the percentage of rosettes formed after absorption of H-Y antisera with cells from the XY female proband did not differ significantly from the percentage formed after absorption with the same number of female or male cells (p =0 343 and p =0-171, respectively). Indirect PA-SRBC tests using fibroblasts from the XY female fetus, and from normal male and female controls, are shown in The cause of the proband's profound mental retardation and the multiple abnormalities present in both proband and fetus is not clear. These defects could be the result of disomy of a portion of the X short arm as a result of the duplication of bands p21 and p22. Therman and Pdtau14 have postulated the existence of an X inactivation centre on the proximal long arm, which must be intact for inactivation to occur. They maintain that an isochromosome of the X short arm is never seen in liveborn infants because such an abnormality would have no inactivation centre and hence would lead to disomy of the short arm and inviability. Another child with a complex (X;15) translocation investigated by US37 showed incomplete inactivation of the X short arm in at least 50% of her cells and many of the abnormalities observed were found in the present case. These included the peculiar postural hip flexion (fig 2) , cleft palate, long tapering fingers, large low set ears, and profound mental retardation. These features are, however, non-specific, and the 46,XY females with MCA quoted above also had features in common with the proband and fetus. Silengo's case36 had an asymmetrical skull, 'carp-shaped' mouth, partial cleft palate, depressed nasal bridge, and downward slanting eyes, all features shared by our patient. Lindenbaum's patients (1979, personal communication) had a cleft palate, low set ears, microcephaly, and a VSD in one case, in common with our patient. However, the postaxial polydactyly noted in his three patients was absent in the proband and fetus.
Available evidence suggests that the Xg blood group locus is situated on the short arm of the X chromosome25 38 and is not normally subject to inactivation.25 It would appear from the present study that the Xga allele which is situated on the abnormal non-randomly inactivated X is, in fact, inactivated. The proband (111.2) is Xg(a +), while her sister (II1.3), in spite of the fact that she possesses the same abnormal X chromosome and hence the Xga allele, is Xg(a-). The possibility, however, of cross-over between the abnormal X and its normal homologue in the mother (II.2) at meiosis, cannot be discounted.
Unfortunately the father of the proband's mother (1.1) is dead, so it is not possible to determine whether she (II.2) is heterozygous at the Xg locus.
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There is nothing in the gene marker studies to suggest that the stated father is not the actual father.
